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m&iM. i o ] n&ig i v>« 2 izmm<Dftftmwfemw:(Dybm^ 9 o 
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fr<bm;fr3*ifcft£Ji£-©ftg&tc, 5tfT#|Hl£Sv^c5£{C#£ % MftJ&&®S^ 

> -5 ft £: U _fcffi©SEW3 tife^HSfif^ &»egSB^\fir# 5 ft £3geg3& 

ffiij2*i£ft£&ffiU J:ffi©3fe3EWJC J: HzlSI^&ffiAS 
;h,£ft©ft^©M#lc33^TM?«tt&MmU StMJBtt®, Jiffi©»-»^J: 

[»*S14] 3fe»£^«K:<J:y3fc«:»£3*S#«5£i:> 

V 

e> ©ft &3t^(ft«©^-*«^-^AW-r fc, »J ffi* U fcft & 
, tt^SI^{C^S^$:=bofc2o©3 , &^^Mt- _tfB©2o© 

fc, _Lffi©fEWS*ifc 2 o©ft^#£^ft#ii£2#tCMt-#^£ 
, JtfB<«if 2 o©ft^#£SEft#il£#g(Z)fg- Sg^jcffiij-T 
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#tt*©SI-3B-?^A*ru K3t^»©»-58-?-J:»JA*Lfc3feS:, 
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[0 0 0 3] 

KPulse -D e 1 a y ) b ) =F%& (Interferometri c 
) m . c) $mi/-7 h (Phase Shift) & d) *<-7Ay Kx- 
:hAU;*jK>;* (Baseband AM response) &tf£.lZ PB^t> 

[0 0 0 4] 

a) Ajv7MMmiz£z>ffimmfrm<DMfeiz-D^Tiz. wz.&?k<Djcffiizm 

V 

UStcStl/TV^S (L. G. cohen and Chinlon Lin, 
PuLse DeLay measurements in the zero 
material dispersion wavelength r e g i 
on for optical fibers. Applied Optic 
s, VoL, 16, No. 12, pp. 3 1 3 6-3 1 3 9 (1 9 

77) . ) „ z.&Ajbxmmmx'i*. m^^fp^M^w-DnAjv^^mm-t^ 
* yb7 7 4A-t£T*fcmzi±. ytyy^f A-izj3^TytA)],7.<Dffiftmtefflimmi% 

ms.. KMA)\,7.v>m. &MwmMmm<DWfeizm^zft&mm<Dmmm&®. 
Rmmmiz-D^Tmm?z>f~&a>*is n * ^-y<ommsm^K «t o tmpss 

So 

[0 0 0 5] 

b) T&mizzzmmmftm&mfeiz^^Tiz. mz-imcDicffiizmmzti 

TV%S (M. Tateda, N. Shibata and S. Sei 
kai, Interferrometric method for chr 
omatic dispersion measurement in a s 
ingle -m ode opticaL fiber, IEEE Journ 
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al of Quantum Electronics, 1981, VoL 
17, No. 3, pp. 4 04-4 0 7 (1 9 8 1) . ) „ I0f 

, «v^7 7^^-©^«©Mjettr©*is-ettBji7?»y, a^M^r^s^ 

^7-<A-©S$li, 1 0 mJ^Tlcm?>tlSc 
[0 0 0 6] 

V 

4Jcc!tlTl^<5 (K. Daikoku and A. Sugimura, D 
irect measurement of wavelength Disp 
ersion in optical fibe r-d ifference m 
ethod. Electronics letters, 1978, Vo 
L. 14, No. 5, pp. 149-151. )„ Z\<D®Mi/-7 h& 

[0 0 0 7] 

d) /<-X;t>KAMl/X^ (Baseband AM Respon 

se) mz&zmmmftWHDmfeK-DWTte. mz-&fc<DjcMizmmztiT^z> 

N (B. Christensen, J. Mark, G. Jacobse 
n and E. Bodtker, Simple dispersion 
measurement technique with high resu 
olution, ELectronics Letters, 1993, 



ffi§E# 2000-3107391 



#2000—265529 



VoL. 29, No. K PP. 132-134. )„ ZOmfemt 
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[0 0 0 8] 

v 

M*.«, 7* U #-&2feH#fF (U S A. PAT. No. US 5 0 5 6 9 1 9f^ 



ffifE# 2000-3107391 



#2000—265529 



ZLiUC&^&B^tf&e., *t)lfci/>^nCD^(i, ®^£*l£:EIGENFREQUEN 
CY mmmmmf T% f=c/(2nL) ;n % L. &t>* c&Jg#r^ Looptfm£. ^©k 
T*^f)f £?7e><Z)tC;fcfU *8ll3t*as , T?tt^i8J9a8»«:EIGENFREQUENCYJ: 

[0 0 0 9] 

. Km-JiAl/^^>X (Baseband A 

M Response) «&M^T»Jfc£S:«ra-rSRR, JK^MMiOTIS (ifcG 

v 

[0 0 10] 
1 [0 0 11] 

[0 0 12] 
[0 0 13] 
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a, -J|glC3 d b#y^£LT&e>n-5ft#ll£3g2a, &:ffi^f§#§&S Wi&g 
SStiTv**. ££T-«u #»i:LT<Z>#-^-Kl'-if-3fe3:$8 : ?-i KiAffU 

mt* -r s tt&*B^ii#g& -5 v > umm^mm 5 a T*gw s *i fc« 

A-3 SSW€:SW*©T3t7 7>f^-3 £ J: feSW-fJC 

5§§^3tCAlif-rSo i*l&©aB^3feJ:tJfSB^4K:A»bfc3fctt, iT?-2j&*£>m 
AStlStf, 2o©A*fm^» z l 1 #tf-«)^2^?>ffiJN"r'&|^feSV%^# 
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[0 0 15] 

[mi] 

E cw (t) = ^|exp(ia> 0 t) 

^ft® ft (ccw) icjitf^jcov^Ttt, 

[0 0 16] 
[«2] 

iE- 

Eccw(t)--^exp(iw 0 t) 

[0 0 17] 
[»3] 

E cw(t) = -j^ expCiw^expHp^L,) 

[0 0 18] 
[0019] 

E cw(t) = ^ exp(ia> 0 t)exp(-ip ol L,)exp[iM 1 cos(OJ m t )] 
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[0 0 2 0] 
[»5] 

exp[iM t cos(o> m t )] « 1 +i M 1 [e\p(i(x) m t) + exp(-i<D ni t)]/ 2 

[0 0 2 1] 

#tj*fl[fi> 0 +fi> B (Z>3feK:oV*T, /3 o2 + |8 12 • <B m . 

[0 0 2 2] 
[«6] 

E cw( t ) = ^ exp^t-i^L, -ip^U^l + iM^s^t-^^L,)] 
[0 0 2 3] 

[0 0 24] 
[»7] 

E«- (t) = ^ export - ip^L, - ip 02 L 2 )[l + iM 2 cos^t L,)] 
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[0 0 2 5] 

[0 0 2 6] 
[»8] 

p Ecw(t) + i Eccw(t) 

° () 71 

iE 

— ^ ex^ic^t-ip^L, -iP ()2 L 2 ) 

x [m, cos(^ ni t -£ 12 w m L 2 )- M 2 cos(0) m t -/?, ^ m L, )] 



[0 0 2 7] 
[«9] 

E.(t)C(E) == ^[M, cos(W m t-/? 12 W ni L 2 )- M 2 cos^t-^^L,)] 2 

[0 0 2 8] 
10] 



( E„(t)E 0 (t) >-^L (M,-M 2 ) 2 +4M 1 M a sin a | 



[0 0 2 9] 

lit', o m «co 0 -efeS(DT% U>y^»4©3t»«L Hi,. ajJfeS 

o&, ?^©^;T*3a<K-e^<So 

[0 0 3 0] 
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[»11] 



( E w <t)E„(t) > - ^ [i(M t - M 2 f + M,M 2 sin 2 (^J^) 



[0 0 3 1] 

[0 0 3 2] 
[«1 2] 
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ftL 



[0 0 3 3] 
[mi 3] 



N 



= N • f c 



[0 0 3 4] 

[0 0 3 5] 
[R14] 



D = 



Aft 

AX 



-1 At 



Lf 0 f c AX 
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[0 0 3 6] 

tlS. &CAI#3fe©afc««: A im#lC^SgMi&ffc£*3f ^ > V X + A a. & 

[0 0 3 7] 

[0 0 3 8] 
[ftl 5] 

exp^M, cos(W m t )] m J^M^ iJ 1 (M 1 )exp(iW m t) + U^MjexpHw.t) 

-J 2 (M 1 )exp(i2^ rn t)-J 2 (M l )exp(-i2W II) t) + - • • 

[0 0 3 9] 
[»1 6] 

exp[iM 2 cos(«w m t )]s J 0 (M 2 )+iJ l (M 2 )exp(iw m t) + iJ 1 (M 2 )exp(-i^ fn t) 

-J 2 (M 2 )exp(i2Ct) m t)-J 2 (M 2 )exp(-i2aJ m t) + - • • 

[0 0 4 0] 
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mi 7] 




+ {j 2 (M t )- J 2 (M 2 )} 2 +4J 2 (M 1 )j 2 (M 2 )siii 2 (p i2 Q )m L 2 -P u co m L,) ] 



[0 0 4 1 ] 
[0 0 4 2] 

mi s] 

Po-y[{Jo(M,)-J 0 (M 2 )} 2 /2 

+ {j 1 (Mj-J l (Mj} 2 + 4J 1 (M 1 )j 1 (Mjsin 2 (fi^t] 
+ {j 2 (Mj-J 2 (M 2 )} 2 -h^^M^^Mjsin^^L) ] 

[0 04 3] 

. ft.mmm&Mmm.i*. o. 3, m 2 =o. 2&j:tf, m x =i. 8, m 2 = 

T, R12, R13, fccfclflfiU 4tt, Kl, j£v^HT?ffl 

[0 0 4 4] 
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[0 0 4 5] 
[»1 9] 

ftfc fcN s 

[0 0 4 6] 

(M 1 =M 2 ) , ^7y>yeffi*3tttMJ»»K:#5£©3EWM?R» 
[0 04 7] 

c £©SttHu U >^M z F#tf©^lC#^E^-5^fmW^tf-MU©2o(Z)^ 
J*#&. ^M^^tf-T^iimC^^atig-f-Stt^f (Orthogonal) 

[0 0 4 8] 

(2) mm<Dft®^mf&t<ftf=.TWtf%:mmLttm 
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>r-m«s^-^^-3 0, nf«RBfiB«*^9, ftttmsii, 2fctf5=- 5 

0^e>f{t/&£*lTV><5 0 
[0 0 4 9] 

mzAMt&m. x&T$Ymi}\*i^mmmftit&-D 2 ~d<d%wl& 1 2 

tc^srtmSo #ic e=4 5gtf>£^ 1 h}«7}2 

. 3fcJ&#2&Y#falC&Sfc&^if£^tt&v> 0 0131% Cl:ft£tf>3feJ&$mM 

7 7 7f-f -HI^^^-3 0lCi:S{iM©9 0SlIIif£(Z>£«), }fe*&#l 
i&ttXj&Mb 9 O^0^LTY^|oI©7 , fe^7>2 £&»J. £fcttj£#2ttY;frib (- 
X) ^l»I^[Hl<ri:lCj:UX^|Rl©7fe^7>l t^S„ fltfBXMf&SVv 

S„ 

[0 0 5 0] 

^t>1 ^^^2^M^^ti^3'6-7 7'-rA-3 iitfttf) 
^&^o2o©^^e>^7 l 6^1<Z)^^M{CJ:S-^-r Fa*> FSrlfofc 

[0 0 5 1] 

#1 £ft/&#2<z>^;ft^;ft©im®fcov i >T4 5S#rnJ^<z>Mi&/&#£ift*j ffi-ti: 
fc£ (M*-fc£ffigft^9 &jgv^) ^*i£©ftfc<fc£^£Mt-£:i£#T*££o 



1 7 



aj|E4# 2000-3107391 



#2 000 — 265529 



[0 0 5 2] 

HI 3fC^TftM££*i£ft:7T>f/N*-3<Z>;g3£L, &*B^M#§&£^fc): 
38U£S^#5 aKAf^S3fc©*J^£&E h 3t©^»aS»S:o) 0 , HEISTS: t, 

Tytmm$£<z>mx. y&4 smiz&^T^&tt&o z<Dm&. ytw^mmzAM 

» rti&ii|fc2 0. 1&2 lt^trfc^t^So tot, JiiaroE^^E^ 

[0 0 5 3] 
[«2 0] 

E,(t) = (EJj2)exv(ia>t) 

[0 0 5 4] 
[^2 1] 

£ 2 (0 - (E; /V2)exp(w„0 

[0 0 5 5] 
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[0 0 5 6] 
[ft 2 2] 

E x (t) = (£ ; / V2) exp(/<w /) exp[iM t cos(<w J)] 

[0 0 5 7] 
[^2 3] 

exp[/A/j cos(tt> OT f)] « 1 + /Afj [exp(«» m /) + exp( -i(o m t)] 12 

[0 0 5 8] 
[0 0 5 9] 

5 aK&Mmntf- h SLASH'S. 3© lCD^gji^E^ift 

2 4T'*fc$tl5. dOftCEHBtfttt* Y^rSj^&Sfcg), &*B^if^&£V^;i3& 

V*tt$yg^M2§5 a &®^©E 1 ^#tf>«t§liimeft2 4 T?^t>3*l&. 
[0 0 6 0] 
[124] 

E t (t) = / V2)exp(iatf - *2 + ^ cos^* - 2^„L)] 

[0 0 6 1] 
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[0 0 6 2] 
[i2 5] 

£ 2 (0 = / J2)exp(icoj- i 2P 0 L)[1 + /A/ 2 cos(coj)] 

[0 0 6 3] 

tot, 014 (b) £#flgLT. Iy-^£©At*3fc©^:frftH£^;ft© 
tt^l©^^rnlV^.©E 1 ^t^E 2 ^«^2 6, Ift2 7(Z)J;^tC^t)-&S 0 
[0 0 6 4] 
[$C2 6] 

=(/s./2)exp^-/^ 

[0 0 6 5] 
[«2 7] 

= (£;/2)exp$fty-i2&L)^ 

Zin^©^<Z)^^^$:5t-5i:, $C2 8 £$C2 9<Z)J:e>K:fcSo 
[0 0 6 6] 
[«2 8] 

<^(0^/(0> = (^i 2 /8)[(M 1 -M 2 f + 4M 1 M 2 sin 2 (Att> OT L)] 

[0 0 6 7] 
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[»2 9] 

<^(0^(0> = (^ 2 /8)[8 + (M 1 +M 2 f -4M l M 2 sm\/3 l a> m L)] 

[0 0 6 8] 
[0 0 6 9] 

*&#«st3 0T*t)t3i:^t, -ec!)^frT?<o3ewjaiftst€:f o^-rtitf, 

f 0 l*St3 1 ©J:5K:Jfc<&. 
[0 0 7 0] 
[»3 0] 

™»A L = ^ 

[0 0 7 1] 
[St 3 1] 

2p t L 

[0 0 7 2] 
[«3 2] 



2p y L 

[0 0 7 3] 
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[0 0 7 4] 
[$[33] 

D = M zl_^o 

AA 2LfJ c AA 

[0 0 7 5] 

A xlgfl: L r t L t im±tf ^7 'J > i/ 7 bit A f 0 T?&*1« 
[0 0 7 6] 

^©i*ISIK:*f-rS5|ii&ffi^7Al7-P H *fca:P v tt«3 6£fcte$:3 7©cte>ic 

[0 0 7 7] 
[134] 

exp£A<cos&,/)]£jj;A4)+^^ 

-/ 2 (M)exp£2tf> /) -y 2 (iH)exp(-/2o>/) + . . 
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[0 0 7 8] 
[£fc3 5] 

expgM cos^j)]^JXM 2 )+U t (M 2 )&xp^(oj)+iJ i (M 2 )exp(^i€oj) 

-J 2 (M 2 )exp^(oj)-J 2 (M 2 )exp( r i2coj)+.... 

[0 0 7 9] 
ms 6] 

^-f[t/oW)-y 0 (M 2 )}V2 

+ {/,(A/,) - J,(M 2 )} 2 + 4JW)JXM 2 )sm\frw m L) 
+ {J 2 (Af ( ) - J 2 (M 2 )} 2 + 4/ 2 (M, )/ 2 (M 2 )sin 2 (2Ao> B ^)] 

[0 0 8 0] 
[&3 7] 

^ S |[{/ H (A/,) + 7 0 (M 2 )} 2 /2 

+ + J,(^ 2 )} 2 " 4/ 1 (M 1 )y i (M 2 )sin 2 (Ao> ra L) 

+ {J 2 (M,) + J 2 (M 2 )} 2 - 4J 2 (M l )/ 2 (M 2 )sin 2 (2/^a> M L)] 

[0 0 8 1] 
[0 0 8 2] 

[0 0 8 3] 
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[0 0 8 4] 

#Abfc^jg^©^^l:L' £fc 3 0 3 8 <D J: 5 IC#$^ 

[0 0 8 5] 
[»3 8] 

[0 0 8 6] 

Ifc3 8 A^-gC^^IMS©, (= 2 * f m ) IC;BV*T, 3UEL' £X=*^ 

So 

[0 0 8 7] 

[0 0 8 8] 
[13 9] 

[0 0 8 9] 
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[0 0 9 0] 
[»4 0] 

L>c/2f m 

[0 0 9 1] 

[0 0 9 2] 
[ft 4 1] 

[0 0 9 3] 
[0 0 9 4] 
[0 0 9 5] 

3 iC^bfc^tf^MVN^r t^ttS. ft3 2^t,77>f^-©^S(ii[4 2 
[0 0 9 6] 
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[«4 2] 



L = 



W- 2nJ e 



[0 0 9 7] 

ZLZ1T% c &}fe(Z>3&K, n g liM$ (Group index)T^S„ II 

MMtfc £ * * > u m^tc n e> ti £ t# 7 y > e> 7 y > v<omf& f c <om 

[0 0 9 8] 

[0 0 9 9] 
[0 10 0] 

El 3fc^v\T, ffiJ^ta5*v^tl:7T>f^-«€:L^:•r*^:^■e©^E:AL^i» 

[0101] 



[0 10 2] 

, 7U>i?t)J/7ht5©t, y yV<Di/~7 h A f 0 ^&SS©IEft5:^ 

[0 10 3] 



[«4 3] 
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[0104] 
l»4 4] 

AZ> = — — AL o =- — «- 

[0 10 5] 

/c. n g = 1 Lfc^oT, fiS^«ftt6*#7'J>*;t)S/7 

[0 10 6] 

[0 10 7] 

(Af/f c ) ©fi«fS:4 5^*?i3r^<Z)T% 3EWJS?ft»#:*£ < &*Ui&£E: 

[0 10 8] 
[14 5] 

(a/ 0 //>-2Z)Z,£(AA) 

[0 10 9] 
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[0 110] 



[0 111] 
[0 112] 

^CDWfiMu 02 9 (a) fcj;tf02 9 (b) JC^tf <fc 3 ^ 2o0 

*t l t $mi$n e> *i s <t e> k & y »rtB -e & & . 

[0 113] 
^ [0 114] 



[«4 6] 
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[0 115] 
[0 116] 

i-^i'JAAL^t a:3^BI^JC^S^$: : foofe2o©^m^(C^-r 

&4#ai:bTV*<5o 
[0 117] 

[0 118] 
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£^3. S r £ © T £ s £ flIA & #^ b T v> § „ 
[0 119] 

[0120] 
[0121] 

So 

[0 12 2] 

»^9CSE*<Z)^^«, «WJ£# _fcSH 
[0123] 

mm?z&&izm^i&&^te2iziztm<Dftftmwfemm<Dytmz^ 9 o^ 
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[0 12 4] 
[0 12 5] 

[0 12 6] 
[0 12 7] 
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^£^i&&=ko 2 o©3feffrfrlC^g|^£#Mi£ _hiB© 2 cxMJE&#©ft© 
bTv*«. 

[0 12 8] 

«»©n-«^ J; VAJjisfcytz. sra-ts <fc a^ieg^ic b 

froftt.. «r«SSE0E9ji^ fe^HSS^lRl^ ? ft i: fc&nifrfrt* £ ffi 

##t«w u ±aa©«ws nfc»HSB^-^ e>fM$g^\inj;fr e> ft £ff§«B^ 

tifcftfc&mb, ±8B©ft£WK:«J: ^nig^e>mijatifc3fe 
©ft&g©W#lc^TM»itt£Ji,mU *©*IS&tt&ffiv*T, _tiB©fti&©ft 
»S**v^i3ft»*©iEffcS:Kffi'rifcS:4#ai:bTv^S 0 
[0129] 

©»WKiin^ ft&:R©SM&^ffc£^-r<5£#>ic, 3fe#£#«tc 

£3*, «3fc»*#S^e>©3feS:3t^«»©m--S8^AJ»b, »ft#«« «fc U 
m^bfcft?:. S^g8^c^£MM£%ofc2o©ft/&3Hc^mU _tgB© 2 o 
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mm&%&$>z>^\$.mmmm%§i5 a ^M#s:i§^t--2>«^igi6^i 3 ^, ^ 

-^-Kl^-if-^B a, r^fVM7a, 3fe4H£#2 a, Mi^Sa^ 

So «MW«E«8 a a&«#H£3£2 a©ig^4 £$ffe£ tl*^ 7 T>f^- 3 (Dm 

3 <D^iC« < d t. *)nimx*2b So 
[0 13 2] 
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Mt^iftU-f - (PHOTONETICS =Ef;i/: TUNICS 

-BT, : 1. 5 0/im~l. 5 8 m) ©%©$:fi]Mbt 2. 5nmil 

ra^Klfc^T^igM&tfcfcX^VU V^&^Dy hit. ;£ £ 

aatt, f-fX^MSHI^ (IDEA DEVELOPMENT *fc, ^ 
f^/:MPC 1 0 0 0) ^ft*. M£M^%SV^ailXII#5 att, 8G 
Hz#«£#o3fcffiffi3MII* (UTPt) 7?, VMimftSSW 
#£5 a©M67T>f A-tT^>f^/ (Pigtail) fe. Z 

(D&M&t* 3 GHz^?ftft^5a©^>f ^««%«FOiSM«^»«* (HEW 
LETT PACKARD =65*71/: 8 3.6 2 0A) £M^T, 3. OGH 

z**S>3. 0 0 1GHz©MtM?:^^^>t, 7'J >j;Jlgtfc 1 £ 
IC, ffiimfcW£^«fc&©3fetfeffi«l tt, ff*l=12 5MHz (NEWFO 
CU S tfc, =e^)V : 18 11) CD 
[0 13 3] 

i/>m-K3t7 7^f;t- (SMF) t5Slkni0t)0OTlfc„ 
i©fIStt, Mpl. 6 5, M 2 =0. 9 T?&£ 0 ® 1 1 1 5 4 5 

nm, 1 5 5 0 nmfcjctf 1 5 5 5 nnu © 3 mM<OKM%(Dm^\Z-D \^X. 3 
0 0 0MHzfrf>3 0 0 1MHz **^SEilMaKjRS:»5ll/fc^©^|SrajJt«iS 

3^e>©m*^»7-&, MaftRowRiiLT^ufctj©^**. .jhaBfltfB3EW©» 

3t©lft*K:<fe#bTi©7 U 2/S?tfi*/y bt«Iil^^S. 1 5 5 0 n 

mJcfcv%TH:, 3fefflASIEi&©3ISWM?StSJttc^"r«35»MSItt. i99kHztft 
*K &7c. AM^©t*^l 5 4 5 nm*>6 1 5 5 5 nmCXftUfci:§<D7y 
>J?OS/7H4-9 8kHzTf*ofc. £©*§***&, Utl4£Mv>T. tp>M 
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& = 1 5 5 0 nmlZjStt&ffimmfr&t IT, D=16. 4 1ps/nm/km 
•&mt>tlf=.a ZLtlit. 1&(D$mis~7 hmz&Z>mfe^V = 1 6. 65ps/nm 

[0 13 4] 

— :cA l/7/K>A (Baseband AM Response) fe&M^^TWt 

assafje-rsiR, j£v**ma«« (3rghz^&»+ghz) 

o 

[0 13 5] 

MSftaSEW&M^T&WLTfcJsK, 03 0 (a) &&V*fcj:03O ( 

b) ^c^S^^TV^^J:•9^-^^llI«f?:ftJMLfe ; &#^«^ W# 
3t^««a^7 4t-) fcjlv*srfc%nrtB-e&5. 3©m-&, $Vft5£ft£H» 
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mmmm 8 a nx&mK.*§&? z> 0 m%^mm 1 3 &&m&m&it\t&Bmn 

#|5c<Z>|gi&a)fci?)mv^ 0 ««6 a, T>fyM7a, ««#*#M3fe#l£# 2 
7>f/X-3©WK:«<ii: 5 bnftiT?*S. 

[0 13 8] 
[0 1 3 9] 

20, ««&fT^fc^©A^^S©tt«^ll**fettaS«^W#5b > 
3t©lft?Rm3t*ftm*lTf*^S*lTV^*. M6a ( T <i V 7 b , tf-AX 
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j&4 att£&#lcK«S*iT^*. &«SE8l**fett3fiSSEW*5 bA^&ffiW-r 
S^ffMU ©3tt*7T>f 1 0S:Mv^TlI^$tiS^>'T^A-3{CA 

ifts 0 ««w»«8 b^&ffij»-r&s«r9fia»; ®^tt3t7T>f 1 o 

£Mv^M5££ft£3fc:7 7^A-3©*,e>-#©^tcAMir-£,, Mi£t)§^#§ 8 

[0 14 0] 

#©#fiM#tt 5: # 5 ic & £ . 

[0141] 

« & m ^ -r & is iz w & £ ti s 5t 7 t >r a - © m ss? £ * -e j# o r < s &s at 

i:lT, B6{C^9m©^jfc^ffi#ife<&. 0 6li, ^{R!l^#?©-^iC^MI*# 

— ®©#&«RLT»j£?-S«McU;MB/£&^i-HT*&S. 
[0 14 2] 

|I£S£2 b©3g^4 liMMMtf-AX^U 9*2 8a©2oS©3 l fc7T-f A-»-?6 
fc^±«&9 0SiaLfc^J»T©«jR (R&) 2 1t5. ^-AX^U9*2 
8 a®Ho©^7 7>f A-Sg^- 7 l«^7-f A- 3*? *-l 1 £ ffl V n T £ 
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©^ic«<^t>*;ic3 , 6^fi2 b©ag^4 9 o&gftg mm) 2i(Dmiz*>m 
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06 JC^Lfc*«T»)feSgW«5 c iZ £ ^ 3fcj«i!3ftTV^V^lir<Z>{ii&# 

awcty^y >s?#tiw*-s#, ^^fns:9 o ana u 

&l£ (ltt#) 2 1 £®1 2 C^'T^ia^T^^^X.S^lCj: »J. ft^MSi 5 ciZ 

o 

[0 14 5] 

®i2 (a) \z7*vr=.mz, ¥Wi&m<Dyb¥MtfffimiztthTm?$>z>wzw. 
ftT*3bz>m&iz. ^t»««5 2©nr«©»*^asv^ 0 9017777- 

2 b©^z:5g^?>m7J$n€>^^h^^ 0 d<Z)££. ^W*5 cfCJ:y^«« 
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012 (b) iZTKVfcm^ ^S«©^«l««iBtftJC^L/T4.5K-e 
¥i£««5 2fc*3fe©«3ft€:9 0£EHE"r5 o 3©££, SI 2 (b 
) ©;tf- h 2^bAIJbfeCCW©3 , 6©M^»^MS«i:-7T^7 :r -ia«K^^ 

^-£t*2hk mm<omm&&v. yt^-mm^mmeoocDvy^iz^^nx^ 

SMlS^-A^^U>^2 8a}C < fcotiiltlt9 0 L**U 012 (b) 
©#- M ^e>A«"r«CW©^©«M3IRM:, 777^-0^5 7- 

©T% ^#i±-ric, — £©g&KT*ffi:*73*u r^ilt T^;b£> 3^ 

SEWS*iTv^v^»^©«iR#SrM^i«[*2 b e>©3feffl:*«:, « 

[0 14 7] 

£©3fc#«»j£ss*j§7 oo©#»t jiia©^ra©njg^ic^©s^T^ 

££993*5 b, A;i/^^©if-A^-/U 0&ttV\*;i/?M©fiif?&®t^-Ax:/ 
Vy#2 8b&#v\TV*&j&ICfc4#:»#&« 0 £*l&©3l*?&g&rr*3fe»4 a 

r©||^ffi&c;^T%A;i^M©#?&^2 7 £Mv^£ 0 s&ic 
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cAtisfcto^^T^r/i-^y^- 1 o $:fl^v^So yt^mms b^m-A^yy 
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[0 14 9] 

r^ic> ^©ISJSJgJRfcLT, H8K:^LfcHEilS:aiJ£*r«fc«)©^tfc«!lJ£ 
gt8 0 0 5:ilt5 G 3fc^fifcaS^«1fi8 0 Ott^JC, LT#-^- K V 

*lTV*S. M6b, 7>fVl/-*7b, tf-A;* ^y y # 2 0 , 3fe^iS3§5b. 
-4 OfcE^TIftfJiU y >^»We**5te^«8WfeSliB8 O 0€:«^-r« 

o 
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*<_tSB©y >^»tf©ffiicDaj^J: y-f-#«v*©T?&*i«, c&ss&^-eo^© 
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[»4 7] 

2ftf c 2f c 

[0 15 2] 

^t)t, ^flMMffc£X^>LT#e>*l£^:7y y >^<Z>M8§ = 

f C £]£#>*U*. i£iiL<z>M5g#«rtg£:&3o 
[0 15 3] 

3Mc m-b&mnj&mtvx, mQiz^Lr^m^m^t^fsbcD^mm^. 

l§C6b, «&#8rM3feT>f yi/-* 7 c, ««#»M3te^tt#2 b, 

8 a©-— 3B077>f A-«^5fc3fe^£«€:-&;b*S|fr**&. 3fc#tt#2 b (7) 
Sg-?4tt«?ftffi^-A^^ , y y # 2 8 affl-oI©^77-f^-^6i:^i 
il:9 0ligtfetlt©gi (Ife*) 2 1tS. t?-A*.^y y # 2 8 atf)H. 

y *-h LTmfoZT'teMi*^ mfa<D&mz&frtifc7Tz? : r-mmj-$ 9 - 3 

2 b IZ J: o T#tf££ tiS B£tf HI »J S«$iHlI U W#<Z>3fej£#iifi»Br KT-A:* 

yy ^ # 2 8tz&^Tmft&v-m&mzft^ nxfyt&«$L&2 b©«H^4 2fctf 

ig^- 3 IZM Z> Z. £. IZ £ o fttt * 7? ©ME« LttU> ^8»3f-T? & S 3fe#«8l£SS 
S9 0 0 J: y+^SV>©Tf»tllf, ffilfcLMu »4 7JCj:y#*Si 

^2 8 a©^{Ci < ft*> y 2 b (D3gf^4 £90 (ft*) 2 1 

tc&ai £ £ & i i: \z & & „ 
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4»$;U£&&$ra5 b, /^^M©tr-A^^u 2 o;&ijwi,?m<zmim 

y 2/>fT&tfx&2>9bftWtWj£mmi o o o©fac?)g|$^«};y+^v^©-efe 
A^yy y# 2 o t^M««2 KDmzn< ^n&vSffix&Zo z.<Dm&. &m 
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X.«, Af /f c =l/10 0»t53i:li^t'fe53!)^, 3GHztfi 
ffiSgW-r**^ ALtbtO. 5mm<Z);&ffi#«rfg , C&£o SEWJSiffiRlCSJfc 

^ffi«rtg&ALtf>*£3teL<a*££&C<i: e>fcV\£T*&£ 0 tot, IlWlCtt 

X 1 0" 8 ©»^JC^S o 
[0 15 9] 

[0 16 0] 

*al/jl-15, «M#^tB^M^fe-5VM±^^||5c, 2 *l £ ft 
77>fA-3, 7 7 7^-0*^5 5-3 0, "TtBfi^ 9 , fcitfftBI 
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T'SWW7r>fA-4 bicA&f$*i£o afl^tiSft^r-f A-3<z># 

3 0 ft"9--3r:x 1 5{Cj:oT3i<- h 1 jb>kAtft-£ft«: 2 ^ 

£m&fU ft^if2§{CAt*£*i£ 0 3fc3EW#©4aK- h ^ mtt1-£ftteft-tf— 
dpa. 1 5<Z>/#- h 2^&A*;, aK- h 3 £ ffiU^So 

[0 16 2] 

ITOff & tt&££m 5 etc Ait £ ft <fc < ft^i! 2 ti & XJ*# 
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[0163] 

gjcov>TM-r^„ si 9 izijkvfcWfemmz&^T&. ^tf^©^Am^j 

t'^S. HI 9_hT*fcfcjK- h 1 Tb^^M^H^^^AItbSficD^V©^ 
- h 3j^&©3fe©Wffi:*7#, »2 9©<E V (t) *E y (t) >, j£Wiffc3 

7©Py, jcffi^-rs 0 

[0164] 

SKitt, 01 9 {c^bfc«tc^?g##-7r^A-4 b©^WS:Hi 8©*|«i:l^ 

&*V*tt, 02 1 ^Lfc*£{C4 517.7 -ta^5 3 £ffl^£2>\ <Z>£ 

[0 16 5] 

4 5l777f-f -EflE^5 3 &flJV%S*-&, - *Uc J; »J 1 £ 

3fef£#2l±a^T*2£>K9 Ofi£CDEPi£$:^tt£r ^frib, ft^mmtltiK WL2 8 
C0<E H (t) *E H (t) >, sg.WZm.S 6 0P H , £:^L<&3„ 
[0 16 6] 

02 2 (a) ££0 (b) te0 2 0 tC^ L t=.mMm<DMmZm VATff o £ 7 7 
>f A-#fC$!l^©M£^To «»ilbtRAMARtt©2 OGHzf|0fi 
ffi#aS«*£«V*T3. OGHzMTfXWSffofc. 02 2 (a) ttjfcjft* 1 
54 5 nm, 1 5 5 0 n m, 1 5 5 5 nm0tt#?)tlfc7U >^&it„ 77 
>f /X-tt5ift©2/>^ i E- K77>fA-t, fiSttl. Okitftofe. 0 2 
2 (b) -Plil 5 5 0 n mO 7 'J > ^'Cf LTffiffi^® 7 'J > i;® i/ 7 f> £ 
m-t* £fc> 02 2 (b) -VltWCS 3^^^V>^^tC*fLT7 7-f 
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[0 16 7] 

mz'mi 2(ommmmt.Lx. 02 3izmLtc.ffii&m<D^mi*m^tcWfem 
wiz-D^Tmmtz. T L wm^<DytAmt!^m£LTm2 3©3t#'tt» OdB 

[0 16 8] 

2>mz&tt6 d B(DS3HC;fcS 0 U**U -JlgiC. 3t^tt« OdB^yy) ti 
[0 16 9] 

&icsgi 3<Dmmmmnvx. m2 4iz^^r^mmm(D^$Y^m^r=.m^m 
miz-o^xmm-t^o ^©^tm0 2 AcD^oizAjv^^m^^mm^xm 

. ajv ? M<D&mmm%£& 5 ^ iz&m^m%s 5 b^ am-t & yt&mm&mno 

[0 17 0] 

^Cll 4©|&&g7f?«l£LT. 0 2 5fc^Lfc»^S©^#f&JBV*fcB«fc 
M^M^5c©3j<- h S^bOffittftfcziy # - 1 8 &m^XQm*P%: 

BMzit. mmzmfrnfryr^T* -tsnfg^^-3 o zm^xmT$mvyt& 
*m^xum&mM&mmm^&&wzmm^M^5c(D#- bsizm-r* mi 
9, 020. 02i. 023. i&\,Hzm2 i&mffifflizi&Ltmm&mmizmM 
mMizm^2>z.£.tfx%z> 0 

[0171] 
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e>M^&*T £02 6 ic^-t,, 026-ete, 

[0 17 2] 

riltt, JlM(2U ^MO^fHC^T^"^-^^ i©k*MCtt, 027 
[0 17 3] 

©MW^$:a2 9 (a) t@29 (b) fcC^T. 02 9 (a) 

2o©^^(Z)JlS*l6I^33^v^^cl&I^^e>#^ctt^J^cseg$tlTfeu, 029 
( b ) t*iz 2 o©^i»©jis^roi*^svNic^i^ic^s <fc e> tctt^jtcgBg^ 

Z>ZL£-tfn!MT*$>Z> 0 02 9 (a) &tK0 2 9 (b) fC^^og£ig#§ £H<^ 
V*. .fcy^WililbT, 2o(D^it2g&«|IC3fc^M$*S:J§V^*yft 

[0 17 4] 

±m<Dmiz. m$w<Djjmiz£v. nsffi&wfemnitm^z>z.zi&<, mm. 

[0 17 5] 
[0 17 6] 



ffiSE# 2000-3107391 



#2000—265529 



[0177] 

, y >y^©3fc{&-e&&<. tt^o^&MVNT, ^fc^sa^T^s <te>ic 
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^^tc m^m6izmm<Dmmxit. z^^^asizmm^mmiz 
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%«f&« £ ScSI^T £ d £ #T*£ S J: 3 IC & o . 
[0 18 2] 
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